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INTRODUCTION
Climatic data are being collected at Williams Lake, Hubbard County, Minnesota, as part of a continuing study by the U.S. Geological Survey of the hydrology of the lake. Williams Lake is one of several lakes in different parts of the United States that have been selected for intensive study of hydrological, and related chemical and biological processes. The rationale for selection of Williams Lake is given by Siegel and Winter (1980) . Climatic data from the 1982 season are presented in Rosenberry and others (1988) . Data collected in 1983 , 1984 and 1985 are presented in Sturrock and others (1984 , 1986a , 1986b .
DATA COLLECTION AND PRESENTATION
Data presented here are being collected principally for studies of evaporation. Therefore, the period of record includes only the time when the lake is ice-free. The period of record for 1986 is from April 25 (Julian day 115) to November 3 (Julian day 307). However, due to considerable problems with missing data at the end of the period of record, the interval from Julian day 115 to Julian day 294 is the part of the year for which evaporation will be determined by the energy-budget method. Within table 1 the data are grouped into energy-budget periods, which are defined by the dates thermal surveys of the lake were made. For example, the first energy-budget period is from Julian day 115 through Julian day 146.
Climatic instruments are located on a raft in the middle of the lake, and at a land station located near the northwest shore of the lake. Instruments on the raft include anemometers at 1 and 2 meters above the water surface, a thermistor psychrometer with wet-and dry-bulb temperature sensors fixed at 2 meters above the water surface, and a water-temperature sensor located beneath the raft at a depth of about 1 centimeter. Data from the above sensors (as well as a probe that provides backup temperature, vapor pressure, and humidity data) are recorded by a digital data logger located on the raft. The data logger scans the sensors every minute and calculates hourly and daily averages. In addition, for selected sensors, the daily output includes maximum and minimum values and the time they occur. A totalizing anemometer, which records the cumulative number of miles of air that passes by it, also is present on the raft as backup for measuring wind speed.
The land station, located in a field 135 meters northwest of the lake, consists of long-and short-wave radiometers; an anemometer and thermistor psychrometer, both at 2 meters above the land surface; and a tipping-bucket rain gage. Data from these sensors are recorded by a data logger, identical to that on the raft, which records hourly totals and averages, daily totals and averages, and selected maximum and minimum values and their associated times of occurrence. Additional backup instruments include an analog hygrothermograph and a manually read rain gage. Calibration checks are made with independent laboratory thermometers, and a spring-driven selfaspirating psychrometer, every few days at both stations.
Data presented here are daily summaries. Raft-station data along with land-station precipitation, and solar and atmospheric radiation data are considered primary. For periods that the primary instruments were not operating properly, daily values were obtained by regression using data from backup instruments, provided a satisfactory statistical relation could be established. Data used to establish regressions were selected so they bracketed the period of missing or inadequate data. Only table 1, which is considered to be the primary source of data for evaporation studies, includes values obtained by regression.
Although only daily values are reported here, hourly values also were recorded. Hourly values are voluminous and expensive to reproduce, but they are available for all or part of the period of record on request.
ADJUSTMENT OF WET-BULB AIR TEMPERATURES AT THE RAFT STATION
During the normal processing of the climatic data, which includes comparisons of primary data with backup data, as well as data-comparison programs that investigate data integrity, it was discovered that the wetbulb sensor on the raft was indicating consistently lower air temperatures than one would expect. For example, during times when the backup probe at the land station was indicating 100-percent humidity and fog was rising off of Williams Lake, primary instruments at the raft indicated humidity at the raft was less than 100 percent. Also, comparisons of wet-bulb temperatures recorded at the raft with backup wet-bulb temperatures obtained from a portable psychrometer at the raft, indicated that the primary wet-bulb sensor was in error.
To isolate this problem and determine the magnitude of error in the wet-bulb air temperature, the following procedures were used. First, periods when the thermistor psychrometer at the land station indicated 100-percent humidity were determined and the air temperatures measured by the wet-and dry-bulb sensors at the raft station for these periods were compared. During those periods it was assumed that nearly 100-percent humidity also would exist at the raft and that both sensors on the thermistor psychrometer should indicate nearly identical temperatures. Any difference between the two values would be the error of the wet-bulb sensor. Data were available for 583 hourly comparisons. The mean difference between the dryand wet-bulb values was 0.79 °C; the median difference was 0.77 °C. Differences ranged from -0.88 to 2.91 °C. The standard deviation was ± 0.38 °C. JULIAN  DAY  115  116  117  118  119  120  121  122  123  124  125  126  127  128  129  130  131  132  133  134  135  136  137  138  139  140  141  142  143  144  145 JULIAN  DAY  115  116  117  118  119  120  121  122  123  124  125  126  127  128  129  130  131  132  133  134  135  136  137  138  139  140  141  142  143  144  145 2Water-vapor pressure is calculated using surface water-temperature data and assuming the air is completely saturated at the air-water interface.
3 Elevation above water or land surface.
4 Calculated by regression equation (see below), which was determined by using air-temperature data from the wet-bulb sensors connected to digitaldata loggers at the raft and land stations.
5 Values are calculated in the normal manner, but filled-in wet-bulb data are used to obtain these values.
6 Missing period of record was filled in with data collected by an observer, at a site 2.4 kilometers southeast of the tipping-bucket rain gage at the land station.
7 Missing values were filled in using a relationship between cloud cover (provided by a nearby observer) and shortwave solar radiation.
8 Missing values were filled in using Brunt's equation (Koberg, 1962) .
Regression
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